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I. Scope 


This method describes specific procedures for the quality assurance of 
the following items manufactured for Department projects: 


Non-Reinforced Concrete Pipe 

Reinforced Concrete Pipe 

Reinforced Concrete Elliptical Pipe 

Porous Concrete Pipe Underdrain 

Extra Strength Porous Concrete Pipe Underdrain 
Reinforced Concrete Pipe End Sections 
Reinforced Concrete Cattle Pass 


It encompasses combinations of various control systems including 
certification, inspection, sampling and testing. 


II. Contents 
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III. General Method 


A. This method details the system used to assure the quality of the 
following concrete pipe items: 


Non-Reinforced Concrete Pipe 

Reinforced Concrete Pipe 

Reinforced Concrete Elliptical Pipe 

Porous Concrete Pipe Underdrain 

Extra Strength Porous Concrete Pipe Underdrain 
Reinforced Concrete Pipe End Sections 
Reinforced Concrete Cattle Pass 


The Materials Bureau evaluates the manufacturer’s drawings 
detailing pipe items to be produced and the manufacturing 
facility. After a satisfactory review, an Inspection Authority is 
assigned by the Materials Bureau to provide inspection at the 
manufacturing facility. This shall include: random inspection 
during production, selection of samples for testing, the 
witnessing of tests and the evaluation of the finished product to 
determine specification compliance. 


The test properties required to determine the acceptability of the 
concrete pipe items depend on the specification requirements for 
that item and include one or more of the following: air content, 
infiltration rate, absorption and three-edge-bearing strength. 


For Reinforced Concrete Pipe End Sections, the air content of the 
concrete is determined on cores drilled by the Manufacturer from 
units randomly selected by the Department representative (Plant 
Inspector) and tested by the Materials Bureau. 


For Porous Concrete Pipe Underdrain and Extra Strength Porous 
Concrete Pipe Underdrain, an infiltration rate is determined on 
samples randomly selected by the Plant Inspector and tested by the 
Manufacturer with that testing witnessed by the Plant Inspector. 


The three-edge-bearing strength is required on the following pipe 
items: 


Non-Reinforced Concrete Pipe 

Reinforced Concrete Pipe 

Reinforced Concrete Elliptical Pipe 

Porous Concrete Pipe Underdrain 

Extra Strength Porous Concrete Pipe Underdrain 


The test is performed on samples randomly selected by the Plant 


Inspector and tested by the Manufacturer, with that testing 
witnessed by two Plant Inspectors. 
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The absorption property of the concrete is evaluated on the 
following pipe items: 


Non-Reinforced Concrete Pipe 
Reinforced Concrete Pipe 

Reinforced Concrete Fliiptical Pipe 
Reinforced Concrete Cattle Pass 


The evaluation will be made by testing performed on cores drilled 
by the Manufacturer from units randomly selected by the Department 
representative and tested by the Materials Bureau. When it has 
been determined that the Manufacturer has established satisfactory 
quality control to assure the Department that the concrete pipe 
item produced conforms to the specification requirement for 
absorption, that test will not be required for acceptance 
consideration of the pipe. 


Subsequent to the evaluation of the test results and acceptance by 
the Department, the Manufacturer may ship the pipe to Department 
projects. The pipe will be subject to further inspection by the 
Department project staff at the: project site. 


Definitions 


A. 


Manufacturer - A company actually engaged in the production of 
concrete pipe at a given location. 


Department - The New York State Department of Transportation. 


Region or Regional Office - One of eleven subdivisions of the New 

York State Department of Transportation, under the direction of an 
individual entitled the Regional Director. 

Materials Bureau - A facility of the New York State Department of 

Transportation which may be contacted by mailing to: 


Director, Materials Bureau 

New York State Department of Transportation 
Building 7A - Room 200 

1220 Washington Avenue 

Albany, New York 12232 


or by telephoning the Materials Administration Office of the 
Materials Bureau at (518) 457-5642. 
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Region Materials Engineer - A representative of the New York State 
Department of Transportation whose primary function is to assure 
the quality of materials used in construction in that Region. 


Inspection Authority - An office designated by the Materials 
Bureau as responsible for inspection control on behaif of the 
Department at specific manufacturing ce The office will 
be one of the following: 


1. The Department's Regional Materials office, supervised by the 
Materials Engineer. 

2. Agency Inspection, supervised by the Materials Bureau or its 
designee. 


Plant Inspector or Inspector -— An individual employed by the 
Inspection Authority to function on inspection assignments on 
behalf of the Department. 


Project Inspector - An individual assigned by the Department's 
Project Engineer to function on inspection assignments at the 
project. 


Concrete Pipe or Pipe - Terms used to refer to any or all of the 
following items: Non-Reinforced Concrete Pipe, Reinforced 
Concrete Pipe, Reinforced Concrete Elliptical Pipe, Porous 
Concrete Pipe Underdrain, Extra Strength Porous Concrete Pipe 
Underdrain, Reinforced Concrete Pipe End Sections, Reinforced 
Concrete Cattle Pass. 


Elastomeric Gasket - An elastomeric material used to seal the 
joints of pipe. 

Note: The quality assurance procedure for elastomeric gasket is 
detailed in Materials Method N.Y. 1.1. 


Lot - A lot shall consist of a number of concrete pipe sections of 
a single item manufactured at the same location at substantially 
the same time under similar manufacturing conditions. Any changes 
in the source of fine aggregate and/or coarse aggregates, size or 
configuration of the steel reinforcement, cement type or 
manufacturing methods will necessitate a change in the lot. If 
production is discontinued for a period of ten working days, a new 
lot shall be assigned upon resumption of production. 
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The following chart further defines the composition of a lot: 


Pipe Item . Maximum Number Of 
Sections In Lot 


Non-Reinforced Concrete Pipe 500 
Reinforced Concrete Pipe 500 
Reinforced Concrete Elliptical Pipe 500 
Porous Concrete Pipe Underdrain 2000 
Extra Strength Porous Concrete Pipe Underdrain 2000 
Reinforced Concrete Pipe End Sections 10 
Reinforced Concrete Cattle Pass 150 


With the exception of Reinforced Concrete Pipe End Sections, a lot 
shall be composed of sections of the same diameter. 


Lot Number - A unique number assigned by the Manufacturer to 
identify the manufacturer's production to be considered for 
acceptance and destined for Department Contracts. The 
Manufacturer shall start with the number 1 at the beginning of 
each calendar year and number consecutively throughout the year. 
This number should be preceded by the last two digits of the year 
(i.e. the first lot in January of 1986 will be identified as NYS 
DoT Lot 86-1, the second lot NYS DoT Lot 86-2, etc.). 


Working Drawings - Drawings required by the specification shall be 
prepared by the Manufacturer as detailed below: 


1, Cut to a standard 22 by 36 inch size. 

2. Margin lines 4 inch from the top, bottom and right hand edges 
and 2 inches from the left hand edge. 

3. A space 3 inches by 11 inches (11 inch dimension parallel to 
the length of the sheet) in the lower right hand corner for 
title and approved signature. 

4. Eight inch by three inch space (eight inch dimension parallel 
to the length of the sheet) for notes on possible revisions. 

5. Identified by a consecutive numbering system that will permit 
revision numbers. 


Note: The Manufacturer shall supply additional prints of the 
original drawing at the request of the Materials Bureau. 


see Fe 
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N. Domesticity - Department contract documents may contain provisions 
requiring domestic steel. Many concrete pipe items contain 
reinforcing steel; therefore, if there are domesticity 
requirements in the contract, they may apply to concrete pipe 
items. The specific definition for domestic steel is detailed in 
Engineering Bulletin 83-10 and is repeated herein: 


- All steel manufacturing processes must be domestic. The ore, 
scrap and pig iron may be foreign or domestic; however, 
transformation into steel and all subsequent processes and 
fabrication must be domestic. 


Acceptable statements to document the domesticity of pipe items 
are: 
Domestic - Conforms to MM NY1 
OR 
Foreign - Does Not Conform to MM NY1l 


Note: EB83-10 may be substituted for MM NY1. 
MM NY1 abbreviates Materials Method NY l. 


O. Manufacturer's Certification - An official document issued by the 
Manufacturer, on company letterhead, which shall include the 
following details for each lot: 


1. Date of execution of the certification. 

2. Manufacturer's name and location. 

3. Type, diameter, class (applicable to reinforced concrete pipe 
and elliptical pipe only), wall designation (applicable to 
reinforced concrete pipe only), length and number of 
sections in the lot. 

4, New York State Department of Transportation item number for 
the pipe item. 

5. New York State Department of Transportation lot number. 

6. The period of production. 

7. The source number, name, location, and test number for each 
aggregate used. 

8. The brand and type of cement used and where it was 
manufactured. 

9. The name and location of the reinforcement manufacturer and 
the date of his certification for the reinforcement. 

10. The type of reinforcement used and 
a. For reinforcing bars, the number size and spacing 
b. For plain wire, the gage(s) 
c. For welded wire fabric, the gage and spacing for each 

style of fabric, with inner and outer cages indicated. 

Note: For those manufacturers who produce fabric from plain 
wire, prior approval of the manufacturing process is required 
by the Materials Bureau 

ll. Method of curing. 

12. Drawing number and date approved. 
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13. The elastomeric gasket to be supplied including the 
type, and for "o-ring" the cross section diameter of the 
elastomer. : 

14. A statement that the steei is domestic and conforms or does 
not conform to the domestic requirements of MM NY1. 
("Domestic Conforms to EFB83-10" will also be an acceptable 
statement.) 

15. A statement attesting that the pipe item was manufactured in 
accordance with the respective specifications and only 
Department approved materials were used. 

16. The certification shali be signed by an officer of the company 
having legal authority to bind the company. 


P, Red Tape Seal - A red tamperproof tape seal imprinted "NYS DoT 
SAMPLED" used to insure content security of packages. These seals 
are furnished to the Inspector by the Department. 


Q. Forms - The following forms are published and issued by the 
Department for use by the Materials Bureau, Inspection Authorities 
and Manufacturers. 


1. BR240, Sample and Acceptance Transmittal - This form is used 
to identify the concrete pipe item and the sample randomly 
selected by the inspector representing that item. Subsequent 
to the completion of testing and evaluation, the form is 
validated or signed by an authorized Department representative 
and conveys the acceptance action to the inspector. 

2. BR241, Transmittal Envelope - This is a heavy duty envelope 
used to contain the Form BR240. 

3. BR97, Shipment Certification - This form executed by the 
Manufacturer, certifies the contents of the shipment it 
accompanies is approved by the Department and serves as a 
portion of the Evidence of Acceptability. The form is filled 
out in quadruplicate; one copy accompanies the shipping 
vehicle, one copy is retained by the Manufacturer, the 
original and one copy are sent to the Inspection Authority who 
verifies the accuracy of the information before validation and 
transmittal to the project site. 

4. BR259, Record of Shipment - This form is used by the 
Manufacturer to maintain inventory control of accepted lots of 
concrete items. 

5. BR280, Cement Shipment Certification - This form accompanies 
shipments of cement to the pipe plant from a cement mill 
approved to produce and supply cement under a certification 
program. This form certifies that all the cement in the 
shipment was tested for, and conforms to, Department 
specification requirements. 

6. BR44, Cement Shipment Authorization - This form accompanies 
shipments of cement to pipe plants from a cement mill approved 
to supply cement under a program of Department inspection. 

The form indicates that the cement is from Department accepted 
stock and the shipment was authorized by an Inspector. 
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V. Evidence of Acceptability - The procedures used by the Department to 
determine the acceptability of pipe at the manufacturing plant and 
project location. 


A. Pipe at the Manufacturing Plant - A green copy of Form BR240 in 
the possession of the Manufacturer properly noted with the word 
"Accepted" and validated by the Materials Bureau or signed by an 
authorized Department representative. 


B. Pipe at the Project Location 


1. For installation 
a. A properly completed BR97, Shipment Certification shall 
arrive with each shipment. The form must properly 
identify the shipment and contain the test number and date 
of acceptance. 
b. Each section of pipe shall be stenciled with the following 
minimum information. 
1. Name or trademark of manufacturer 
2. Date of manufacture 
3. NYS DoT Lot Number ("NYS DoT...") 
4. Wall designation (applicable to reinforced concrete 
pipe only) 
5. Class (applicable to reinforced concrete pipe and 
elliptical pipe only) 
6. Diameter 
2. For Payment 
a. Copy of Form BR97 which has been validated by an 
authorized representative of the Inspection Authority. 


Note: The validated copy of Form BR97 should be received at the 
project within three weeks after the shipment. If not received in 
this time, notify your Regional Office. 


VI. Inspector's Responsibilities 


This method details the specific responsiblities of Plant and Project 
Inspectors, among others, to assure the Department receives concrete 
pipe items conforming to the specification requirements. An index of 
those duties along with the documents and equipment required to 
perform those duties are detailed below. 


A. Plant Inspector 


1. Documents required 
a. Manufacturer's approved working drawings 
b. Specification 
c. Materials Method N.Y. 1 
d. Part 2-A of MURK (Materials Inspection Manual) 
e. Approved List 
£. Aggregate Source Book 
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A. Plant Inspector (con't) 
2. Equipment required 
a. Crack gage 
b. Micrometer 
c. Tape Measure 
d. 16 oz. Hammer 
3. Index of duties: 





Task Section 
Proof of Design VIII C-E 
Viti, ta 
Production Inspection IX F=P 
Monitor Sampling xX C 
Sampling for Acceptance XI E-K 
XI N-P 
Acceptance Testing XII Al-A3 
XII B1-B3 
Kit Cl, G2 
XII Di, D2 
Acceptance/Rejection Action XIII A-D 
Inventory Control XV C-E 


B. Project Inspector 
1. Documents required 
a. Specification 
b. Materials Method N.Y. l 
c. Part 2-A of MURK (Materials Inspection Manual) 
2. Equipment required 
a. Crack gage 
b. Tape Measure 
c. 16 oz. Hammer 
3. Index of Duties 


Task Section 
Shipment and Evaluation XIV E-H 
XIV M, N 
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Manufacturer E. 
F,. 
Materials Bureau G. 
Inspection Authority H. 


PROC - 5 (3/66) 


Code 7.42-1-1 Date Sept.; 1986 Page 11 


Quality Assurance Procedure For Concrete Pipe Items 





Drawing Approval For Concrete Pipe Items 


Action 


Prepares working drawings in the format 
detailed in Section IV. M, Definitions. 


Submits two prints of the working drawing 
to the Materials Bureau. 


Reviews the working drawings and 
indicates the necessary corrections on 
the prints. 


Returns one print to the Manufacturer. 


Makes all required changes on the 
original drawing. 


Submits five new prints to the Materials 
Bureau for final approval. 


Reviews working drawing. 


1. Indicates approval by sending three 
prints, signed by the Director, 
Materials Bureau, to the Inspection 
Authority. 

2. Indicates disapproval by returning 
the drawing to the Manufacturer 
unsigned with reasons for disapproval 
indicated. 

3. Indicates tentative approval for 
drawings requiring proof of design by 
sending the Inspection Authority 
three prints signed by the Director, 
Materials Bureau with a letter 
reminding the Manufacturer that full 
approval will not be given until two 
lengths of pipe for each size and 
class are manufactured and,.tested as 
detailed in Section VIII, Proof of 
Design. 


Receives the three prints of the approved 
or tentatively approved drawings. 


1. Transmits one print to the 
Manufacturer. 

2. Retains two prints, one to remain on 
file and the other to be used by the 
Plant Inspector during inspection 


calls. 
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VIII. Proof of Design ~- The Manufacturer may submit drawings detailing 
alternates to the specified reinforcement and/or wall thickness for 
consideration. If considered acceptable, they will be tentatively 
approved. To gain full approval, these additional steps shall be 


followed: 


Responsibility 


Manufacturer 


Inspection Authority 


Plant Inspector 


Manufacturer 


Plant Inspector 


Manufacturer, as Witnessed 
by two Plant Inspectors 
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Action 


Notifies the inspection Authority at 
least seven days prior to the manufacture 
of the two lengths of pipe for each size 
and class requiring proof of design as 
detailed on the tentatively approved 
drawing. 


Assigns a Plant Inspector and provides 
him with a copy of the tentatively 
approved drawing. 


Witnesses the manufacture of the two 
lengths of pipe and verifies conformance 
to the details shown on the drawing. 


Evaluates the Evidence of Acceptability 
of the materials used in the manufacture 
of the pipe to assure specification 
compliance. 


Selects samples to monitor the quality of 
the welded wire fabric used in the 
manufacture in accordance with Section X 
Monitor Sampling. 


Provides the Plant Inspector with the 
Manufacturer's Certification for the pipe 
produced. 


Evaluates the certification as detailed 
in Section XI, Sampling for Acceptance 
Consideration of Pipe Items In Stock Lot 
Quantities, E and F. 


Performs the Three-Edge-Bearing Test in 
accordance with the procedure detailed in 
Appendix 6 on each of the two lengths of 
pipe. The 0.01" crack strength and the 
ultimate strength of each of the two 
units shall be determined. 
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Action 


Submits a written report to the Materials 
Bureau detailing the following: 


1. The identification of the monitor 
sample of welded wire fabric, i.e. 
BR240 Serial Number. 

2. A statement indicating exact 
conformance of the pipe to the 
details on the tentatively approved 
drawing. 

3. <A report of the Three-Edge Test 
results including the 0.01" crack 
strength, ultimate strength and names 
of the two Plant Inspectors who 
witnessed the testing. 

4, The Manufacturer's Certification 
including a statement by the Plant 
Inspector that the report was 
reviewed and contains all of the 
correct and required information. 


Evaluates the report and the quality of 
the welded wire fabric monitored during 
production. 


If acceptable, the drawing is given full 
approval and is indicated as such on the 
drawing copy on file. This action is 
documented, in writing, to the Inspection 
Authority and the Manufacturer. 


If the alternate details are not 
approved, the reasons for disapproval are 
documented, in writing, to the Inspection 
Authority and Manufacturer. 


Production Inspection - The Inspection Authority will provide random 


The Plant 


Inspector shall have free access to the manufacturing facility. 


Responsibility 


Manufacturer A. 
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Action 


Notifies the Inspection Authority of the 
proposed period of production of a lot of 
concrete pipe intended for Department 
use. This notification shall be made at 
least 48 hours before the start of 
production. 





Responsibility 


Manufacturer 


Inspection Authority 
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Action 


Assigns a NYS DoT Lot Number to the pipe 
in accordance with the lot definition. 


1. Consecutive lot numbers are assigned 
regardless of pipe item, starting 
with the number one at the beginning 
of each calendar year. 

2. The lot number shall be preceded with 
"NYS DoT ..." and the last two 
numbers of the calendar year e.g. 
"NYS DoT 86-1" for the first lot 
number in 1986. 


Produces, during the proposed time, a lot 
of concrete pipe in accordance with an 
approved working drawing and Department 
specifications. 


Marks indelibly, before or as the 
sections are stockpiled, the inside of 
the barrel of each pipe section with the 
following information: 


1. Name or trademark of the 
Manufacturer. 

2. Date of manufacture. 

3. NYS DoT lot number. ("NYS DoT...") 

4, Diameter 

5. Class (Applicable to reinforced 
concrete pipe and elliptical pipe 
only). 

6. Wall designation as detailed in ASTM 
C76 (applicable to reinforced 
concrete pipe only). 


Note: Pipe diameters of 18" or less 
shall be marked on the inside or outside 
of the barrel at the discretion of the 
manufacturer. 


Schedules a Plant Inspector to conduct 
visits to the plant in order to observe 
production methods and select samples. 
The frequency and duration of the visits 
during production shall be carefully 
evaluated and determined by the 
Inspection Authority. 





ee Sem 
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Acquires and has in his possession, at 

the minimum, the following documents and 

equipment to assist in the evaluation of 

the pipe at the plant. 

1. Manufacturer's approved working 
drawings. . 

2. Specification. 

3. Materials Method N.Y. 1. 

4. Part 2-A of MURK (Materials 
Inspection Manual). 

5. Approved List. 

6. Aggregate Source Book. 

7. Crack gage 

8. Micrometer 

9. Tape Measure 

0. 16 oz. Hammer 

Arrives at the plant and secures from the 

Manufacturer a list of the materials to 

be utilized in the pipe production. This 

list shall include all of the materials 

to be detailed in the Manufacturer's 

Certification. 


Evaluates the acceptability of the 
materials as referenced in Part 2-A of 
MURK, the Materials Inspection Manual. 
If any of the materials do not have the 
proper evidence of acceptability, the 
Manufacturer and Inspection Authority 
will be notified immediately. Concrete 
pipe items will not be considered for 
acceptance when manufactured with 
materials not evidenced as acceptable. 


Verifies the compatibility of the cement 
and aggregates. This compatibility is 
based on the alkali content of the cement 
and the potential reactivity with the 
aggregates. High alkali cements (alkali 
content greater than 0.70% as designated 
with an asterisk in the Department's 
Approved List!, titled "Portland Cement") 
are not to be combined with those 
aggregates bearing an "x'' in the column 
entitled "Req. Cem. Alk. 0.70% or less" 
in the Aggregate Source Book. Low alkali 
cements (alkali content less than or 
equal to 0.70%) may be used in 
combination with any Department approved 


aggregates. 





Responsibility 


Plant Inspector 
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Action 


Verifies that the steel reinforcement 
placed in the pipe items being produced 
conform to the approved drawings. This 
shall alse include the verification of 
the minimum area of reinforcement. The 
method of calculating that area is 
detailed in Appendix 10. 

Note: The reinforcement shall not be 
coated with oil. 


Verifies that the materials listed by the 
Manufacturer to be utilized in the pipe 
manufacture are used, 


Verify the concrete mix design conforms 
to that shown on the approved drawing. 


Verify that the forms are clean and 
properly assembled. 


Verify the pipe is cured in accordance 
with the specification. 


Verify the finished pipe conforms to the 
shape and dimension shown on the working 
drawing. 


Verifies each section of pipe is 
indelibly marked on the inside of the 
barrel prior to stockpiling with the 
following information: 


1. Name or trademark of the 
Manufacturer. 

2. Date of manufacture. 

3. NYS DoT lot number. ("NYS DoT ...") 

4. Diameter. 

5. Class (Applicable to reinforced 
concrete pipe and elliptical pipe 
only). 

6. Wall designation as detailed in ASTM 
C76 (Applicable to reinforced 
concrete pipe only). 

Note: Pipe diameters of 18" or less 

shall be marked on the inside or outside 

of the barrel at the discretion of the 
manufacturer. 
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Quality Assurance Procedure For Concrete Pipe Items 


The quality of welded wire fabric used in the manufacture of pipe 
items and/or cores representing the pipe will be sampled and tested to 
monitor the effectiveness of the respective quality assurance program. 


The test results of these samples are not required prior to the 
, Inspection Authority's acceptance/rejection action. 


Responsibility 


Inspection Authority A. 


Plant Inspector C. 


Material 


Welded Wire Fabric 


Sample Size 


4 specimens including 1 specimen of the 


Action 


Assigns a Plant Inspector to obtain 
monitor samples at the pipe manufacturing 
facility. 


Maintains a record of welded wire fabric 
and pipe cores for absorption testing 
that have been monitor sampled. Samples 
of the above are required from the 
initial production of each Manufacturer 
each year. If the Manufacturer does not 
produce pipe items for the Department for 
a period of sixty days or more, monitor 
samples will be required at the 
resumption of production. For those 
Manufacturers with reasonable continuous 
production throughout the year, monitor 
samples will be selected a minimum of 
three times. The Department may increase 
this frequency as necessary. 


Randomly selects samples at the above 
rate and submits them with appropriate 
Department sample transmittals as 
detailed below. 

Note: See Appendix 14 for Random Number 
Table. 


Form 


BR240 


longitudinal member and 3 specimens of the 


circumferential components. 


(Each 


specimen shall be 3 feet in length, 
identified and tagged) 
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Subject: Queiity Assurance Procedure For Concrete Pipe Items 
1 


Material Sample Size Form 
Pipe Cores For Three cores from each of -two lots. Each One BR240 
Absorption Testing core shall be selected from a different and a copy of the 
length of pipe Manufacturer's | 
Certification 


for each lot 


NOTE: Monitoring of absorption testing is not required on pipe manufactured 
by companies required to submit cores for testing on each lot produced. 


Responsibility Action 
Materials Bureau D. Tests and evaluates the quality of the 
samples. 


E. Reports the results to the Inspection 
Authority. 


F. Determines the appropriate action. If 
the results are satisfactory, no further 
action is required. If they are 
unacceptable, the action may include one 
or more of the following: 


1. Discuss the results with the pipe 
manufacturer and the manufacturer or 
supplier of the product. 

2. Evaluate additional material. 

3. Determine the extent of the problem 
and reevaluate the acceptability of 
the pipe items in which the 
unacceptable item was included. 

4, Evaluate the ability of the 
Manufacturer or Supplier to provide 
materials conforming to the 
specification. 

5. Evaluate the effectiveness of the 
quality assurance program for that 
product. 
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Responsibility 


Inspection Authority 
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G. 
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Action 


Reports results of testing to the pipe 
Manufacturer. 


XI. Sampling For Acceptance Consideration of Pipe items in Stock Lot 


Quantities 


Responsibility 


Manufacturer 


Inspection Authority 
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Action 


Completes the manufacture of the pipe 
item providing sufficient quality control 
to assure specification compliance. This 
quality control shall provide for the 
evaluation of the pipe for workmanship, 
including the evaluation of cracks and 
other defects. 


Notifies the Inspection Authority that 
the pipe production is complete, properly 
certified and requests Department 
acceptance consideration. 


Assigns a Plant Inspector to sample and 
evaluate the concrete pipe item. 


Provides to the Plant Inspector, at the 
minimum, the following documents and 
equipment to assist in the evaluation of 
the pipe: 


1. Manufacturer's approved working 
drawings 

2. Specification 

3. Materials Method 

4. Part 2-A of MURK (Materials 
Inspection Manual) 

5. Approved List 

6. Aggregate Source Book 

7. Crack Gage 

8. Micrometer 

9. Tape Measure 


10. 16 oz. Hammer 





Responsibility 


Plant Inspector Es 
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Action 


Arrives at the plant and secures the 
Manufacturer's Certification representing 
each of the lots to be considered for 
acceptance. 


Evaluates the Manufacturer's 
Certification for accuracy and 
completeness. This shall include the 
verification that it contains the 
following minimum information: 


1. Date of execution 

2. Manufacturer's name and location 

3. Type, diameter, class (applicable to 
reinforced concrete pipe and 
elliptical pipe only), wall 
designation (applicable to reinforced 
concrete pipe only) of units 

4. Number and length of units 

5. New York State Department of 
Transportation Item Number 

6. Period of production 

7. New York State Department of 
Transportation lot number (designated 
“WTS Dolo, "9 

8. The name and location of the 
reinforcement manufacturer, the date 
of his certification for the 
reinforcement, and a statement as to 
the domesticity of the steel 
Note: If the pipe manufacturer 
certifies the steel as not conforming 
to the domesticity requirements, 
acceptance consideration will not be 
given without the approval of the 
Director, Materials Bureau. 

9. A statement attesting that the pipe 
item was manufactured in accordance 
to the respective specifications and 
only Department approved materials 
were used 


10. The certification is signed by a 


representative of the company 


Ae aE en 
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Responsibility Action 
Plant Inspector G. Evaluates the Manufacturer's 


Certification for specification 
conformance. This will require the 
following action: 


Ls 


PROC - 5 (3/66) 


Determine if the source number, name, 
location and test number for each 
aggregate used and listed appears in 
the Aggregate Source Book. (The 
Regional Materials Engineer should be 
consulted for current data concerning 
additional or deleted sources and 
revised test information.) 

Determine if the brand and type of 
cement used and its manufacturing 
location appear in the Approved List. 
Verify the compatibility of the 
cement and aggregates. This 
compatibility is based on the alkali 
content of the cement and the 
potential reactivity with the 
aggregates. High alkali cements 
(alkali content greater than 0.70% as 
designated with an asterisk in the 
Department's Approved List, titled 
"Portland Cement") are not to be 
combined with those aggregates 
bearing an "x" in the column entitled 
"Req. Cem. Alk. 0.70% or less" in the 
Aggregate Source Book. Low alkali 
cements (alkali content less than or 
equal to 0.70%) may be used in 
combination with any Department 
approved aggregates. 

Verify the steel meets or exceeds the 
minimum area per foot of pipe as 
detailed on the approved drawing. 
This can be accomplished by using the 
procedure detailed in Appendix 10. 
Verify the method of curing conforms 
to the specification requirements. 
Verify the drawing number and 
approval date matches the Plant 
Inspector's copy. 


Manval Materials Method N.Y. 1 Code 7,42-1-1Date Sept., 1986 Page 22 


Subject: Quality Assurance Procedure For Concrete Pipe Items 





Responsibility Action 
Plant Inspector 7. Determine if the type of gasket to be 


supplied conforms to the shape and 
size (cross section diameter for "o- 


ring") on the approved drawing. 


H. If the certification is not acceptable, 
the Plant Inspector shall notify the 
Manufacturer and discontinue 
consideration until the appropriate 
resolution. 


I. If the certification is acceptable, 
verifies that the pipe in the lot is 
indelibly marked on the inside of the 
barrel with the following information: 


1 Name or Trademark of the Manufacturer 

2. Date of Manufacture 

3. NYS DoT Lot Number ("NYS DoT...") 

4. Diameter 

5. Class (Applicable to reinforced 
concrete pipe and elliptical pipe 
only) 

6. Wall designation as detailed in ASTM 
C76 (applicable to reinforced 
concrete pipe only) 

Note: Pipe diameters of 18" or less 

shall be marked on the inside or outside 

of the barrel at the discretion of the 
manufacturer. 


J. Examines the pipe for conformance to the 
specifications for workmanship, cracks 
and other defects. Criteria for 
inspecting pipe may be found in Appendix 
9. 

Note: Complete inspection of the pipe in the 

stockpile is not required. For safety 

reasons only easily accessible pipe should be 
examined.. 


K. If tem percent or more of the total lot 
quantity is found to be defective, the 
Manufacturer is informed that the quality 
of the pipe is unsatisfactory for 
acceptance consideration. 
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Responsibility Action 
Plant Inspector L. If less than ten percent of the total lot 


quantity is found to be defective, 
instructs the Manufacturer to obliterate 
(blacken out) the NYS DoT Lot Number (NYS 
DoT...") on those sections the Plant 
Inspector determines to be unacceptable 
and advises the Manufacturer to revise 
the quantity detailed on the 
certification. This is to be done under 
the supervision of the Plant Inspector. 
Proceeds to P. 


Manufacturer M. If further acceptance consideration is 
desired on lots where ten percent or more 
of the total quantity is found to be 
defective, does the following: 


1. Culls the lot by evaluating each 
section. 

2. Places the sections, found to be 
acceptable, in a location providing 
safe and easy access for the Plant 
Inspector to evaluate each section. 

3. Revises the quantity detailed on the 
certification. 


Plant Inspector N. Evaluates the culled lot. If the Plant 
Inspector determines that ten percent or 
more of the culled material is 
unacceptable, the lot will be rejected 
without further Department acceptance 
consideration. 


O. If after evaluating the culled lot the 
Plant Inspector determines that less than 
ten percent of the culled material is 
unacceptable, he instructs the 
Manufacturer to obliterate (blacken out) 
the NYS DoT Lot Number ("NYS DoT...") on 
each of the unacceptable sections. This 
is to be done under the supervision of 
the Plant Inspector. 


P. Determines the tests to be performed in 


accordance with the following table, 
"Schedule of Required Tests". 
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SCHEDULE OF REQUIRED TESTS 


PER LOT 
PIPE ITEM THREE-EDGE ABSORPTION* AIR CONTENT INFILTRATION 
BEARING TEST TEST TEST RATE 


Non-Reinforced One Minimum Three cores, Not Required Not Required 
Concrete Pipe a minimum of 

2" in diameter, 

or at the 

option of the 

Mfg., Sawed 4" 

Square specimens, 

one from each 

of three lengths 
Reinforced One Minimum Three cores, a Not Required Not Required 
Concrete minimum of 3" 
Pipe, Re- in diameter, 
inforced Con- one from each 
crete Elliptical of three lengths 
Pipe 

Not Required One Unit 
Concrete Pipe 


Not Required Not Required One 4" 
End Sections 


diameter 
Reinforced Not Required 
Concrete 
Cattle Pass 


core 
*Absorption testing will not be required on pipe from those Manufacturers who 
have received a letter from the Director, Materials Bureau waiving the 
requirement of that test for acceptance consideration. 













Porous Concrete 
Pipe Underdrain, 
Extra Strength 


One Repre- 
senting each 
500 units or 
















Porous Concrete fraction 
Pipe Underdrain | thereof in 
the lot 













Reinforced Not Required 





Three cores, a |Not Required Not Required 
minimum of 3" 
in diameter, 
one from each 
of three 


lengths 
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Responsibility Action 


Plant Inspector Q. Randomly selects the sections of pipe to 


RODD. 


be tested. (If testing is to be 
performed at a later date, the Plant 
Inspector shall apply adequate 
identifiers for later verification.) 
Note: See Appendix 15 for Random Number 
Table. 


Acceptance Testing - Concrete pipe items are considered for acceptance 
by the testing of pipe sections or cores drilled from pipe sections. 
The test to be performed on the individual pipe items are detailed in 
the tabulation of Section XI, Sampling For Acceptance Consideration of 
Pipe Items In Stock Lot Quantities. 


A. Absorption test - The absorption test will be performed on lots of 
pipe manufactured by those companies with insufficient Department 
history of absorption testing performance. The test history will 
be established, for Manufacturers new to the Department, based 
upon a minimum of 10 lots of pipe over a period of reasonably 
continuous production of at least a 6 month duration. 


All Manufacturers who have established a satisfactory absorption 
test history will receive a letter from the Director, Materials 
Bureau, copied to the Inspection Authority, waiving the required 
absorption testing until further notice. 


Responsibility Action 


Manufacturer, as witnessed 1. Drills one core a minimum of 3 inches in 
by Plant Inspector diameter from each of three pipe 


sections. 


Plant Inspector 2. Completes Form BR240, Sample and 
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Acceptance Transmittal. 


3. Packages the samples, inserts the 
completed BR240 enclosed in a BR241 and 
forwards to the Materials Bureau. 

Note: If the samples are sent by the 
Manufacturer, it shall be so noted in box 
16 of Form BR240. The sample container 
shall be sealed by the Plant Inspector 
‘with red tape seals. The cost of 
shipment shall be borne by the 
Manufacturer. 
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Responsibility 


Materials Bureau 4. 
os 
6. 
Inspection Authority is 
Manufacturer 8. 
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Action 
Performs the absorption test. 


Indicates. the average test result for the 
three cores representing the pipe and a 
statement as to conformance or 
non-conformance to the specification on 
the BR240. 


Transmits the yellow, green and white 
copies of the BR240 to the Inspection 
Authority. 


Receives BR240 copies. Evaluates the 
results along with the results of the 
other required tests and determines 
Acceptance/Rejection action as detailed 
in Section XIII. 


Repairs the cored sections, to the 
satisfaction of the Plant Inspector, if 
they are to be included in the lot 
quantity. 


B. Percent Air Content Test - The percent air content test is 
performed on Reinforced Concrete Pipe End Sections by the testing 
of a core to determine percent air content. 


Responsibility 


Manufacturer, as witnessed Le 
by the Plant Inspector 


Plant Inspector oo 


Note: The certification a. 
for Reinforced Concrete Pipe 

End Sections shall contain 

a statement certifying that 
concrete used in the 

manufacture meets or 

exceeds 3000 PSI @ 28 days 
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Action 


Drills one 4 inch diameter core 8 inches 
long or as dictated by the thickness of 
concrete. 


Completes Form BR240, Sample and 
Acceptance Transmittal. 


Packages the core, inserts the completed 
BR240 with the Manufacturer's 
Certification, with the Plant Inspector's 
initials on the reverse side of that 
certification indicating review and 
approval, into the BR241 envelope and 
forwards to the Materials Bureau. 

Note: If the samples are sent by the 
Manufacturer, it shall be so noted in box 
16 of Form BR240. The samples shall be 
sealed by the Plant Inspector with red 
tape seals. The cost of shipment shall 
be borne by the Manufacturer. 


a a 
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Responsibility 


Materials Bureau 4. 


Inspection Authority ie 
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Action 


Performs the test to determine percent 
air content. 


Indicates Accepted/Rejected action on and 
validates Form BR240. 


Issues yellow and green copies of Form 
BR240 to the Inspection Authority. 


Receives yellow and green validated 
copies of Form BR240 marked accepted or 
rejected from the Materials Bureau. 


Notifies the Manufacturer of the 
Department action. 


Retains the yellow copy of the BR240. If 
the lot is accepted, forwards the green 
copy to the Manufacturer. 


C. Infiltration Test - The infiltration test is performed on Porous 
Concrete Pipe Underdrain and Extra Strength Porous Concrete Pipe 


Underdrain. 


Responsibility 


Manufacturer, as witnessed i. 
by the Plant Inspector 


Plant Inspector as 


Inspection Authority 3. 


D. Three-Edge-Bearing Test 


Responsibility 


Manufacturer, as witnessed Le 
by two Plant Inspectors 


Plant Inspector fi 
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Action 


Performs the infiltration test utilizing 
the procedure detailed in Appendix 8. 


Reports the results in the required 
format to the Inspection Authority. 


Evaluates the results along with the 
results of the other required test and 
determines acceptance/rejection action as 
detailed in Section XIII. 


Action 


Performs the three-edge-bearing test 
utilizing the procedure detailed in 
Appendix 6. 


Reports the results in the required 
format to the Inspection Authority. 














Responsibility 


Inspection Authority 
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Action 


3. Evaluates the results along with the 
results of the other required tests and 
determines action as detailed in Section 
XIII, Acceptance/Rejection Action. 


XIII. Acceptance/Rejection Action - All concrete pipe items with the 
exception of Reinforced Concrete Pipe End Sections (see Section XII, 
B. Percent Air Content Test) will be evaluated and accepted or 
rejected by the Inspection Authority. 


Responsibility 


Plant Inspector 
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Action 


A. Prepares a report detailing the results 
of the required tests. 
Note: When absorption testing, to be 
performed by the Materials Bureau, is 
required for stock lot acceptance of the pipe 
(see Section XI, P), a BR240 shall be used to 
transmit cores representing the pipe. The 
Materials Bureau will return the results of 
testing and recommended action for 
absorption, detailed on the returned copy of 
the BR240, which will serve as a report for 
that test. The Plant Inspector shall prepare 
a second BR240 as detailed below to document 
the acceptance/rejection action of the pipe. 


B. Completes a Form BR240 in accordance with 
the examples shown in Appendix No. 12. 


C. Assigns a test number to be recorded in 
the upper right corner of the form. The 
test number shall be preceded by the last 
two digits of the calendar year followed 
by a unique three letter identifier for 
each plant. This unique identifier will 
be issued by the Materials Bureau. The 
test number will be consecutive numbers 
issued by the Inspection Authority 
starting with one at the beginning of 
each calendar year and progressing 
consecutively throughout the year. 
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Responsibility 


Plant Inspector 


Inspection Authority 
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Action 


Submits the report, BR240 and 
Manufacturer's Certification to the 
Inspection Authority. 


Reviews, determines all required tests 
have been completed, evaluates the test 
results and Manufacturer's Certification. 


Takes the appropriate acceptance/ 
rejection action by completing the top 
portion of the BR240 as follows: 


Material represented by the sample 

described below was: Accepted or 

Rejected 

On: (date of final action) 

For: Item number, Item name, Class and 
diameter of pipe. 


Note: Examples of properly completed BR240's 
are contained in Appendix 12. 


G. 


The BR240 is signed by an authorized 
representative of the Inspection 
Authority in the lower right hand corner 
entitled, "Materials Bureau Validation". 


Note: The BR240 is a general purpose form to 
handle acceptance/rejection action on 
materials tested and acted upon by the 
Materials Bureau. The BR240's use is herein 
modified to move the Department 
acceptance/rejection action to the Inspection 
Authority. 


H. 


Detaches the buff (card) copy of the 
BR240 and attaches it to the test report 
and certifications to be retained in the 
Inspection Authority records. 


Distributes the remaining completed 
copies of the BR240 form as follows: 


1. Yellow copy, transmit to the 
Materials Bureau. 

2. Green copy, transmit to the 
Manufacturer. 

3. White copy, retained. 
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Respor sibility Action 
Inspecticn Authority J. Maintains accurate and complete record of 


the lots tested, action taken and test 
results for all pipe items considered for 
acceptance. 


Manufacturer K. Attaches the green copy of the validated 
BR240 to the BR259, Record of Shipment 
for that lot as required in Section XIV. 


Materials Bureau L. Maintains a record of pipe item lots 
accepted at the various manufacturing 
locations producing for Department 
projects. 


XIV. Shipment and Evaluation of Pipe at the Project Site 


Responsibility Action 
Manufacturer A. Prepares a Form BR259, Record of Shipment 


for each lot of pipe items accepted by 
the Department and attaches the green 
copy of the BR240 noted with the word 
"Accepted", 


B. Prepares the pipe for shipment by 
removing and obliterating the 
NYS DoT Lot Number on all sections that 
were damaged since stockpiling. The 
criteria for evaluating the pipe is 
contained in Appendix 9. 


C. Prepares Form BR97, Shipment 
Certification (an example of a properly 
completed Form BR97 is detailed in 
Appendix 13) for each individual vehicle 
and distributes as follows: 

1. White copy accompanies the pipe item 
to the project site 

2. Yellow and Pink copy to the 
Inspection Authority 

3. Gold copy is retained by the 
Manufacturer 

Note: A BR97 is prepared by the Manufacturer 

for all shipments of pipe items from Depart- 

ment lots, to verify the inventory regardless 
as to Department projects, non-Department 
projects or transfer shipments. For ship- 
ments to non-Department projects, the white 
copy of the BR97 is destroyed and does not 


ii accompany the shipment. 
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Responsibility 


Manufacturer Dd. 


Project Inspector Be 


Inspection Authority Lae 
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Action 


Enters information for each shipment on 
Form BR259, Record of Shipment. All 
shipments must be entered, including 
transfer shipments and shipments to 
non-Department projects. 

Note: Occasional shipments of Department 
accepted pipe items to non-Department 
work may be tolerated upon approval of 
the Director, Materials Bureau. 


Receives the shipment and the white copy 
of Form BR97. 


Verifies that each section of pipe 
received has not been damaged. The 
criteria for evaluating the pipe is 
contained in Appendix 9. 

Note: It is important that each length 
of pipe item is evaluated. Due to safety 
concerns, the Plant Inspector is not 
always able to evaluate all pieces 
stacked in the stockpile. Pipe items are 
also occasionally damaged during shipment 
which can make individual sections 
unacceptable. 


Verify the identification on each section 
agrees with the information of Form BR97 
and the requirements of the specification 
(refer to section 2A of MURK, Materials 
Inspection Manual). 


Verify the quantity agrees with 
information on Form BR97. 


Receives yellow and pink copy of BR97, 
verifies the information detailed is 
correct. If incorrect, returns them to 
the Manufacturer for correction. 


When the BR97 is determined to be 
acceptable, it is signed by an authorized 
representative of the Inspection 
Authority in the box entitled "Shipment 
Validation". 
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Responsibility Action 
Inspection Authority K. Forwards the yellow copy of BR97 to the 


Regional Office having jurisdiction over 
the project receiving the shipment, for 
payment authorization. 


Regional Office L. Forwards the validated Form BR97 to the 
project site. 


Project Inspector M. Verifies that the validated yellow BR97 
is a copy of the one received with the 
shipment. 


N. Retains the validated BR97 to provide 
Evidence of Acceptability for payment of 
the pipe item. 


XV. Inventory Control - The Manufacturer is required to maintain records 
detailing the quantity and shipments of all pipe items manufactured 
and identified with a NYS DoT lot number. The BR259, Record of 
Shipments and BR97, Shipment Certification shall be completed as 
detailed in Section XIV, Shipment and Evaluation of Pipe at the 
Project Site. 


Responsibility Action 
Manufacturer A. Provides the Plant Inspector, as 


requested, complete and organized 
documents detailing the destinations of 
shipments and inventory in stock of all 
active lots and any inactive lots he may 
desire to evaluate. 

Note: Records are not required to be 
retained by the Manufacturer three years 
subsequent to the date that all sections 
of pipe in the lot are shipped and 
accounted for. 


Inspection Authority B. Assigns a Plant Inspector to evaluate the 
‘ Manufacturer's records and compare them 

to the yard inventory. This shall be 
performed at a frequency determined by 
the Inspection Authority who is 
responsible to assure accurate record 
keeping. It is recommended that a 
complete inventory be performed on an 
annual basis, with spot verifications 
throughout the year. 
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Responsibility Action 
Plant Inspector C. Compares the Manufacturer's records to 


those of the Inspection Authority and the 
remaining inventory. 


D. Prepares a report for each of the lots 
inventoried detailing the following: 


1. Lot Number 

2. Item Number 

3. Manufacturer 

4. Size 

5. Quantity Accepted 

6. Quantity Shipped to DoT Projects 
(identified by contract number(s) ) 

7. Quantity shipped to non-DoT projects 

8. Quantity transferred and shipped to 
other locations 

9. Quantity rejected by the Manufacturer 

10. Quantity rejected by project staff 
and returned to Manufacturer 

11. Disposition of units returned to the 
Manufacturer 

12. Quantity in inventory 

13. Note any discrepancies in quantities 


E. Submits report to the Inspection 
Authority. 


Inspection Authority F. Reviews the Plant Inspector's report and 
notifies the Manufacturer of the results 
of the inventory. 


G. Requires the Manufacturer to take 
corrective action, if necessary. The 
Inspection Authority, at their 
discretion, may require the Manufacturer 
to document the corrective action. That 
documentation shall be addressed to the 
Inspection Authority and copied to the 
Director, Materials Bureau. 
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Responsibility ; Action 
Inspection Authority H. Closely evaluates all deficiencies and 
and Materials Bureau the corrective action. 
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I. Determines if the Manufacturer can 
maintain adequate records to supply pipe 
items to Department projects. 


Note: The Manufacturer's ability to maintain 
proper record keeping is of extreme 
importance. If the proper records cannot be 
maintained to establish inventory control, 
the Materials Bureau will evaluate the 
Manufacturer's ability to certify the pipe 
items manufactured and the maintenance of 
records for the approved materials used in 
production. 


J. Notifies the Manufacturer of Department 
Action. 


Acceptance of Pipe from Commercial Inventory - Written requests for 
the consideration of pipe from commercial inventory shall be directed 
to the Director, Materials Bureau. The request shall contain the 
Manufacturer's Certification for the pipe, the Department contract 
number and quantity requested to be considered. 


The Materials Bureau will review the request with the Inspection 
Authority and, if consideration is given, detail the required 
inspection and testing to be performed. 
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Appendix No. 1 


Class II - Reinforced Concrete Pipe 
Three-Edge-Bearing Test Loads 
(Lbs. /Linear Foot) 


Item 603.74 
Pipe Diameter ilozyot.the 0.01 Ultimate 

(Inches) 0.01" inch Crack Load Inch Crack Load Strength 
tZ 1,000 1,150 1,500 
15 (ap acl ty 1,438 1,875 
18 1,500 iy pias 2,250 
21 |e | 2,012 23625 
24 2,000 2,300 3,000 
27, 2g250 2,588 3,375 
30 2,500 Zs0t2 3,750 
30 2,750 35,162 4,125 
36 3,000 3,450 4,500 
42 3,500 4,025 3,290 
48 4,000 4,600 6,000 
54 4,500 5,175 6,750 
60 5,000 5,750 7,500 
66 5,500 6,325 8,250 
174 6,000 6,900 9,000 
78 6,500 7,475 9, 750 
84 7,000 8,050 10,500 
90 7,500 8,625 IT, 250 
96 8,000 9,200 12,000 
102 8,500 ID fe. thy neh fe Lh 
108 9,000 10,350 13,500 
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Pipe Diameter 
(Inches) 


ua 
15 
18 
21 
24 
27 
30 
33 
36 
42 
48 
54 
60 
66 
72 
78 
84 
90 
96 
102 
108 


114 


Materials Method N.Y. 


Class III - Reinforced Concrete Pipe 
Three-Edge-Bearing Test Loads 
(Lbs. /Linear Foot) 


Item 603.60 


0.01 Inch Crack Load 


1,350 
1,687 
2025 
2,362 
2,700 
3,038 
3,375 
3,712 
4,050 
4,725 
5,400 
6,075 
6,750 
7,425 
8,100 
8,775 
9,450 
10,125 
10,800 
11,475 
12,150 


12,825 


115% of the 0.01 


Inch Crack Load 


L352 
1,941 
25.329 
2,247 
3,105 
3,493 
3,881 
4,269 
4,658 
55434 
6,210 
6, 986 
7,762 
8,539 
9,315 
10,091 
10,868 
11,644 
12,420 
13,196 
13,972 


14,749 


Ultimate 
Strength 


25,000 
2,500 
3,000 
3,500 
4,000 
4,500 
5,000 
55500 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 


19,000 


36 


l 


Materials Method N.Y. l 


Class III - Reinforced Concrete Pipe 
Three-Edge-Bearing Test Loads 
(Lbs./Linear Foot) 


Item 603.60 


Pipe Diameter 115% of the 0.01 Ultimate 
(Inches) 0.01 Inch Crack Load Inch Crack Load Strength 
120 13,500 La a Ws : 20,000 
126 145175 16,301 21,000 
Dae 14,850 17,078 22,000 
138 | sae Pd 17,854 23,000 
144 16,200 18,630 24,000 
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Class 1V - Reinforced Concrete Pipe 
Three-Edge-Bearing Test Loads 
(Lbs. /Linear Foot) 


Item 603.61 
Pipe Diameter 115% of the 0.01 Ultimate 
(Inches) 0.01 Inch Crack Load Inch Crack Load Strength 
12 2,000 2,300 3,000 
15 2,500 2,875 3,750 
18 3,000 3,450 4,500 
21 3,500 4,025 5,250 
24 4,000 4,600 6,000 
27 4,500 _. 35175 6,750 
30 5,000 5,750 7,500 
33 5,500 6,325 8,250 
36 6,000 6,900 9,000 
42 7,000 8,050 10,500 
48 8,000 9,200 12,000 
54 9,000 10,350 13,500 
60 ‘10,000 11,500 15,000 
66 11,000 12,650 16,500 
72 12,000 13,800 18,000 
78 13,000 14,950 19,500 
84 14,000 16, 100 21,000 
90 15,000 17,250 22,500 
96 | 16,000 18,400 24,000 
102 17,000 19,550 25,500 
108 18,000 20,700 27,000 
114 19,000 21,850 28,500 
120 20,000 23,000 30,000 
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Class IV — Reinforced Concrete Pipe 
Three-Edge-Bearing Test Loads 
(Lbs. /Linear Foot) 


Item 603.61 


Pipe Diameter 115% of the 0.01 
(Inches) 0.01 Inch Crack Load Inch Crack Load 
126 21,000 24,150 
132 22,000 25,300 
138 23,000 26,450 
144 24,000 27,600 


Ultimate 
Strength 


31,500 
33,000 
34,500 


36,000 


39 
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Class V - Reinforced Concrete Pipe 
Three-Edge-Bearing Test Loads 
(Lbs. /Linear Foot) 


Item 603.62 
Pipe Diameter 115% of the 0.01 Ultimate 
(Inches) 0.01 Inch Crack Load Inch Crack Load Strength 
12 3,000 3,450 3,750 
15 3,750 4,312 4,688 
18 4,500 55275 55625 
21 5 250 6,038 6,562 
24 6,000 6,900 7,500 
27 6,750 7,762 8,438 
30 7,500 8,625 9,375 
33 8,250 9,488 10,312 
36 9,000 10,350 11,250 
42 10,500 12,075 13,225 
48 12,000 13,800 15,000 
54 13,500 15,525 16,875 
60 15,000 17,250 18,750 
66 16,500 18,975 20,625 
72 18,000 20,700 22,500 
78 19,500 22,425 24,375 
84 21,000 24,150 26,250 
90 22,500 25,875 28,125 
96 24,000 27,600 30,000 
102 25,500 29,325 31,875 
108 27,000 31,050 33,750 
114 28,500 32,775 35,625 
120 30,000 34,500 37,500 : 
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Pipe Diameter 
(Inches) 


126 
£5Z 
138 


144 
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Class V — Reinforced Concrete Pipe 
Three-Edge-Bearing Test Loads 


0.01 Inch Crack Load 


31,500 
33,000 
34,500 


36,000 


(Lbs. /Linear Foot) 
Item 603.62 


LPSZ7or the. 0.02 
Inch Crack Load 


36,225 
37,950 
39,675 


41,400 


Ultimate 
Strength 


39,375 
41,250 
43,125 


45,000 
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Appendix No. 2 


Class HE II - Horizontal Elliptical Reinforced Concrete Pipe 
Three-Edge-Bearing Test Loads 
(Lbs. /Linear Foot) 


Item 603.66 
Equiv. Round , 
Diameter 1154 of the 0.01 . Ultimate 
(Inches) 0.01 Inch Crack Load Inch Crack Load Strength 
24" 2,500 Va We) 3.750 
27" 2,833 3,258 4,250 
30" 3,167 3,642 4,750 
a" 3,500 4,025 5,250 
36" 3,750 4,312 5,625 
39" 4,083 4,696 6,125 
42" 4,417 5,079 6,625 
4g" 5,000 5,750 7,500 
54" 5 5667 6.517 8,500 
60" 6,333 7,283 9,500 
66" 6,917 7,954 10,375 
fe 7,583 8,721 11375 
78" 8,167 9,392 12,250 
84" 8,833 10,158 13,250 
90" 9,417 10,829 14,125 
96" 10,083 11,596 15,125 
102" ; 10,667 12,267 16,000 
108" 41,333 13,033 17,000 
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Class HE III - Horizontal Elliptical Reinforced Concrete Pipe 
Three-Edge-Bearing Test Loads 
(Lbs./Linear Foot) 
Item 603.67 


Equiv. Round 


Diameter 115% of the 0.01 Ultimate 
(Inches) 0.01 Inch Crack Load Inch Crack Load Strength 
24" ayers ay88t~ = 5,000 
A ha 3,825 e309 5,667 
30" Pe i be, 4,916 6, 333 
mol 4,725 5,434 7,000 
30" 5,062 yes yard 7,500 
39" ghee BOY: Gya07 8,167 
ie D272 6,65/ 8,833 
48" 6,750 Tigh 02 10,000 
54" 7,650 Bs 37. iA Ree ee 
60" 8,550 Set Ye Ps 12,667 
66" 9,037 10,738 13,033 
V2" 10,237 igi 13,167 
(hee fis ue. pay oy he | LO3393 
84" Lisa2o 13,714 17,667 
90" 1s yh 4 14,619 18,833 
96" bE po Be 15,654 20,167 
1027 14,400 16,560 215933 
108" 15, 300 Lie S20 22,667 
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Class HE IV - Horizontal Elliptical Reinforced Concrete Pipe 
Three-Edge-Bearing Test Loads 
(Lbs./Linear Foot) 
Item 603.68 


Equiv. Round 


Diameter 115% of the 0,01 Ultimate 
(inches) 0.01 Inch Crack Load Inch Crack Load Strength 
24" 5,000 S.,,¢50 7,500 
ey* 5,667 6,507 8,500 
30" 6,333 7,283 9,500 
33" 7,000 8,050 10,500 
36" 7,500 8,625 11,250 
39" 8,167 9,392 12,250 
42" 8,833 10,158 13,250 
48" 10,000 11,500 15,000 
54” 11,333 13,033 17,000 
60" 12,667 14,567 19,000 
66" 13,833 15,908 20,750 
ye" 15,167 17,442 22,750 
78" 16,333 18,783 24,500 
84" 17,667 20,317 26,500 
90" 18,833 21,658 28,250 
96" 20,167 23,192 30,250 
102" 21,333 24,533 32,000 
108" 22,667 26,067 34,000 
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Appendix No. 3 


Class VE 1V - Vertical Elliptical Reinforced Concrete Pipe 
Three-Edge-Bearing Test Loads 
(Lbs. /Linear Foot) 


Item 603.69 
Equiv. Round 
Diameter 115% of the 0.01 Ultimate 
(Inches) 0.01 “ineh’ Crack Load Inch Crack Load Strength 
36" 4,833 SONS 75250 
39" 355 533 8,000 
42" 007 sd 17 8,500 
48" 5333 7,283 9,500 
54" 7,167 85242 10,750 
60" 8,000 9,200 12,000 
66" 8,833 10,158 1337250 
fea 9,667 TALL? 14,500 
78" 10,500 12.5075 | 15,750 
84" THS53 Y35033 17,000 
90" 12,000 13,800 18,000 
96" 12,833 14,758 19,250 
TO2" 13,667 LoS K17 20,500 
108" 14,500 16,675 215750 
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Class VE V - Vertical Elliptical Reinforced Concrete Pipe 
Three-Edge-Bearing Test Loads 
(Lbs. /Linear Foot) 
item 603.71 


Equiv. Round 


Diameter 115% of the 0.01 Ultimate 
(Inches) 0.01 Inch Crack Load Inch Crack Load Strength 
36" 75250 8,337 9,062 
39" 8,000 9,200 10,000 
42" 8,500 9.775 10,625 
4g" 9,500 10,925 11,875 
54" 10,750 12, 362 13,437 
60" 12,000 13,800 15,000 
66" 13,250 15.237 16,562 
12" 14,500 16,675 18,125 
78" 15,750 18,112 19,688 
84" 17,000 19,550 21,250 
90" 18,000 20,700 22,,500 
96" 19,250 22 5137 24,062 
102" 20,500 23.575 25.2625 
108" 21,750 25,012 27,188 
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Class VE VI - Verticai Elliptical Reinforced Concrete Pipe 
Three-Edge-Bearing Test Loads 
(Lbs. /Linear Foot) 


Equiv. Round 
Diameter 
(Inches) 

a6 
39" 
age 
48" 
54" 
60" 
66" 
72 
78" 
84" 
90" 
96" 
102" 


108" 


Item 603.71 


0.01 Inch Crack Load 


9,667 
10,667 
1B Be 
12,667 
14, 333 
16,000 
17,667 
29,333 
21,000 
22,667 
24,000 
25,667 
213395 


29,000 


W624 ofthe 0, 04 


Inch Crack Load 


Pe 17 
£25267 
Po3033 
14,567 
16,483 
18,400 
20,317 
ee | 
24,150 
26,067 
27,600 
yi Ped yi) 
31,433 


33, 350 


Ultimate 


12,083 
b3, 333 
14,167 
£5,033 
UW s91s 
20,000 
22,083 
24,167 
26,250 
28, 333 
30,000 
32,083 
34,167 


36,250 


Strength 
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Appendix No. 4 


Non-Reinforced Concrete Pipe 
Three-Edge-Bearing Test Loads 


(Lbs../Lf.) 
Item 603.02 
Internal Diameter (Inches) Ultimate Strength 

4 1500 
6 1500 
8 1500 
10 1600 
12 2250 
15 2600 
18 3000 
21 3300 
24 3600 
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Appendix No. 5 


706-05, Porous Concrete Pipe Underdrain 
Three-Edge-Bearing Test and Infiltration Test Requirements 


Item 605.04 


Internal Ultimate Three-Edge Minimum Infiltration 
Diameter (Inches) -Bearing Strength (Lbs/Lf) Rate (Gal/Min. ft) 
4 1000 < 4 
6 1100 6 
8 1300 8 
10 1400 10 
iz 1500 iz 
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706-06, Extra Strength Porous Concrete Pipe Underdrain 
Three-Edge-Bearing Test and Infiltration Test Requirements 


Item 605.05 


Internal Ultimate Three-Edge Minimum Infiltration 
Diameter (Inches) -Bearing Strength (Lbs/Lf) Rate (Gal/Min. ft) 





6 2200 6 
8 2600 8 
10 2800 10 
12 3000 12 
15 3750 15 
18 3750 18 
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Appendix No. 6 


Test Method 
Three-Edge-Bearing Test 


This test method outlines the apparatus and procedure to be utilized in 
performing the Three-Edge-Bearing Test for Concrete Pipe Items intended for 
Department proof of design and/or acceptance consideration. It is based upon 
the requirements specified in ASTM C497. 


APPARATUS 


1. Testing Machine - A machine designed to apply a crushing force upon the 
concrete pipe specimen in a plane through the vertical axis extending 
along the length of the pipe. 


NOTE: The specific requirements of the testing machine detailed below 
are listed as a reference for the Plant Inspector. This does not relieve 
the Manufacturer from the remainder of the requirements of ASTM C497. 


a. 


— 


The concrete pipe specimen shall be supported on two parallel 
longitudinal strips and load applied through a top bearing beam. At 
the option of the Manufacturer, the two parallel strips or the top 
bearing beam may extend the full length or any portion of the length 
of the specimen. 


The lower bearings shall consist of hardwood or hard rubber strips. 
The strips (hardwood or hard rubber) shall be straight, have a cross 
section of not less than 2 inches in width and between 1 to 1% inches 
in height. The top inside corners of the strips shall be rounded to 
a radius of 45 inch. Hard rubber strips shall have durometer hardness 
of not less than 45 nor more than 60. 


The upper bearing shall be a rigid hardwood beam with or without an 
attached hard rubber strip. The wood block shall be sound, free of 
knots, and straight and true from end to end. The bearing face of 
the top bearing block shall not deviate from a straight line by more 
than 1/32 inch per foot of length. When a hard rubber strip is used 
on the bearing face it shall have a durometer hardness of not less 
than 45 nor more than 60 and shall have a width of not less than 2 
inches and a thickness of not less than 1 inch nor more than 15 
inches and shall be secured to a wood block meeting the above 
requirements. . 


The machine shall contain a device to record the load applied to the 
test specimen. The recording device shall be an integral part of the 
testing machine and provide an accuracy of + 2% at the specified test 
loads. The test machine shall be calibrated in accordance with ASTM 
E4 at a minimum of once a year. 
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2. Crack Gage — A gage made from metal leaf 0.01 inch in thickness, ground 
to a point 1/16 inch in width with rounded corners and with a taper of + 
inch per inch. (See diagram below. ) 


1/4 IN./IN, 


\ 





. + tie" 


0.01" IN THICKNESS 


Gage Leaf for Measuring Cracks 


PROCEDURE 


The Department requires two Department representatives to be present to 
witness the test as performed by the Manufacturer. One Plant Inspector 
is required to observe the testing machine loading dial and verbally call 
out the increments of applied load. The second Plant Inspector visually 
inspects the interior of the pipe barre] for the development of the 0.01" 
Crack during the loading while listening to the applied load being called 
out by his Co-inspector. 


NOTE: The 0.01 inch crack is defined as a crack having a width of 0.01 
inch and occurs throughout a continuous length of 1 foot or more measured 
parallel to the longitudinal axis of pipe barrel. Consider the crack 
0.01 inch in width when the point of the measuring gage will without 
forcing, penetrate 1/16 inch at close intervals, throughout the specified 
distance of 1 foot. 
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Verify that the test specimens, 


Le 


— 


Have not been exposed to a temperature below 40°F for the 24 
hour period immediately preceding the test. 
Are free of visible moisture. 


Shali determine the diameter and class of pipe to be tested and 
utilizing the appropriate table in Appendices 1-5 of this 
Materials Method, calculate the following loads: 


ae 


Cc. 


The 0.01 inch Crack Load by multiplying the length of the 
pipe section in feet by the 0.01 inch crack load found in the 
appropriate appendices for that type and class pipe. 


e.g. for 12 inch diameter Class IV pipe, 8.0 feet long. 


The 0.01 inch crack load found in Appendix 1, Class IV - 
Reinforced Concrete Pipe Three-Edge-Bearing Test Loads for 
12" diameter equals 2000 1lbs/linear foot. 


8.0 1f x 2000 lbs/1f = 16,000 lbs. 


115% of the 0.01 Inch Crack Load by multiplying the length of 
the pipe section in feet by the 115% of the 0.01 inch crack 
load found in the appropriate appendices for that type and 
class pipe. 


e.g. For 12" diameter - Class IV pipe, 8.0 feet long. 

The 115% of the 0.01 inch crack load found in Appendix l, 
Class IV - Reinforced Concrete Pipe Three-Edge-Bearing Test 
Loads for 12" diameter equals 2,300 lbs/linear foot. 


8.0 1f x 2300 1lbs/1f = 18,400 lbs. 


The Ultimate Strength by multiplying the length of the pipe 
section in feet by the ultimate strength found in the 


appropriate appendices for that type and class pipe. 

e.g. For 12" diameter - Class IV pipe units, 8.0 feet long 
The Ultimate Strength found in Appendix 1, Class IV - 
Reinforced Concrete Pipe Three-Edge-Bearing Test Loads for 
12" diameter equals 3000 lbs/linear foot. 

8.0 1f£ x 3000 lbs./1f. = 24,000 lbs. 

A pipe section shall be considered destroyed when the pipe 


section will exhibit deflection but no increase in load while 
under test. 
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As a result the inspector will have available for reference, at: 
the time of the test the Three—Edge Loads to be anticipated: 


e.g. For 12" diameter-Class IV pipe units 8.0 1f long. 
0.01 inch Crack Load = 16,000 lbs. 
115% of the 0.01 = 18,400 lbs. 
inch Crack Load 
Ultimate Strength 


24,000 lbs. 


The loads thus calculated must be modified by the testing 
machine's loading dial characteristics. The Inspector must 
determine if the load indicator registers GROSS LOAD 
(hydraulically applied load + weight of top beam) or NET LOAD 


(hydraulically applied load only). If the indicator registers 
NET LOAD, the inspector must add on the weight of the top beam to 
the NET LOAD indicated to arrive at the true applied load. 


e.g. For 12" diameter-Class IV pipe units, the dial readings 
to be anticipated are: 


a. On a testing machine registering Gross Load: 


0.01 Inch Crack Load = 16,000 lbs. 

115% of the 0.01 Inch = 18,400 lbs. 
Crack Load 

Ultimate Strength = 24,000 lbs. 


b. On a testing machine registering Net Load which has a top 
beam weight of 2,000 lbs. (this weight should be recorded 
on the calibration report), the dial readings to be 
anticipated are: 


0.01 Inch Crack Load = 14,000 lbs. 
115% of the 0.01 Inch 

Crack Load = 16,400 lbs. 
Ultimate Load = 22,000 lbs. 


The Inspector shall witness the test procedure as carried out by the 
Manufacturer and verify that the following specification requirements 
have been met. 


a. 


The test specimen shall be placed on the lower bearing strips in 
such a way that the most uniform bearing possible occurs on both 
strips. 


The test specimen shall be marked at both ends at a point midway 
between the lower bearing strips. The point diametrically 
opposite that point at each end of the unit shall also be marked. 


The top bearing beam shall be placed upon the specimen so that it 
is properly aligned with both of these marks on the top of the 
pipe unit. 


Materials Method N.Y. 1 


d. Once the pipe unit has been properly placed on the testing 
machine, the load shall be applied at the following rates: 


Ve 


For reinforced concrete pipe any rate of load application up 
to a maximum of 7500 1b/1f of pipe per minute up to 75% of 
the 0.01 inch crack load at which time the loading rate shall 
be reduced to 3000 1b/1f of pipe per minute until 115% of the 
0.01 inch crack strength is achieved. If the ultimate 
strength is being determined, a specified loading rate need 
not be maintained after achieving the 115% of the 0.01 inch 
crack strength. A 


e.g. A standard 8.0 foot length of pipe 12" diameter - Class 
IV pipe with the following specified loads shall be loaded at 
the following rates. 


0.01 inch crack load = 16,000 lbs 
115% of the 0.01 inch 

Crack Load = 18,400 lbs 
Ultimate Strength = 24,000 lbs 


75% of the 0.01" Crack Load equals 12,000 lbs. Therefore the 
pipe may be loaded from 0 to 12,000 lbs at a rate of 7500 
lbs/ft (60,000 lbs) per minute. Therefore in this example it 
shall take at least 12 seconds to obtain a load of 12,000 
lbs. From 12,000 lbs to 18,400 lbs the rate of loading shall 
be reduced to 3000 1b/1f (24,000 lbs) per minute. Therefore 
in this example it shall take at least 16 seconds to load 
from 12,000 lbs to 18,400 lbs, a total of 6400 lbs. When 
18,400 lbs is surpassed the rate of loading is not specified. 


For non-reinforced concrete pipe any rate of loading up to a 
maximum of 7500 1b/1f of pipe per minute may be used up to 
75% of the ultimate strength at which time the rate of 
loading shall be reduced to a maximum uniform rate of 3000 
1b/1f of pipe per minute. 


e.g. A 4.0 foot length of 12 inch diameter non-reinforced 
concrete pipe with the following specified load as detailed 
in Appendix No. 4. 


12 inch internal diameter 2250 1b/1f Ultimate Strength 
2250 1b/1f x 4 1f = 9000 lbs 


75% of the ultimate strength equals 6/750, therefore the pipe 
may be loaded from 0 to 6750 lbs at a rate of 7500 lbs/1f 
(30,000 lbs) per minute. Therefore in this example it shall 
take at least 14 seconds to achieve 6750 lbs. From 6750 lbs 
to 9000 lbs the rate must be reduced to a maximum of 3000 
1lbs/1f (12,000 lbs) per minute. Therefore in this example it 
shall take at least 11 seconds to load from 6750 lbs to the 
ultimate strength. 


a3 


Ft 


10. 


Ik. 
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Note: In order: for: a recorded load to be considered valid, it 
must’ be: between 10%° and. 100%’ of that: total dial capacity. e.g.. 
If the: dial! capacity: is: 250,000 lbs. and the 0.01" crack load 
developes at: 20,000 lbs.. as» indicated on the scale, that reading 
may be: inaccurate: and will be: considered invalid. The pipe will 
have to be tested om a machine. with a lower dial capacity. 


As the load is applied uniformly at the rate prescribed above, 
one Inspector calls out the increments of load applied as the 
second Inspector,. in possession of his 0.01 Inch Crack Gauge, 
observes. for the development of any cracks within the barrel of 
the test: unit and measures the width and length of any cracks 
that. do. develop. 


Note: The 0.01 inch crack strength is defined as a crack having 
a:width of 0.01 inch and occurs throughout a continuous. length of 
1 foot or more measured parallel to the longitudinal axis of pipe 
barrel. Consider the crack 0.01 inch in width when the point of 
the measuring gage will without forcing, penetrate 1/16 inch at 
close intervals, throughout the specified distance of 1 foot. 


If a crack greater than 0.01 inches develops before the 0.01 Inch 
Crack Strength is reached, the test shall be stopped and the 
inspector shall select two additional specimens to be tested. 


The initial specimen tested fails the test, is rejected, and the 
NYS DoT Lot No. is obliterated by the Manufacturer as witnessed 
by the Plant Inspector. The two additional specimens both shall 
be tested for the 0.01 Inch Crack Strength and the Ultimate 
Strength. For the lot to pass the test, both specimens must meet 
the specification requirements for the 0.01 Inch Crack Strength 
and the Ultimate Strength. If either unit tested fails to meet 
either strength requirement, the lot shall be rejected. 


If the test specimen meets the 0.01 Inch Crack Strength, the load 


continues to be uniformly applied while the specimen is observed 
for the development of any cracks 0.01 inches or greater. 


If the test specimen meets 115% of the 0.01 Inch Crack Strength 
without the development of such a crack, the unit passes the > 
Three-Edge-Bearing Test and the testing of the specimen may be 
stopped. This specimen itself may be returned to the stockpile 
and shipped to Department project sites. 






If the test specimen does develop such a crack before 115% of the 
0.01 Inch Crack Strength is reached, the loading of the pipe unit 
under test must be continued until either the pipe unit is 
destroyed or the unit meets the Ultimate Strength requirement. 





In summary, the Three-Edge-Bearing Test utilized by the 
Department may be viewed as a three-part test i.e. tests for the 
0.01 Inch Crack Strength, 115% of the 0.01 Inch Crack Strength, 

and the Ultimate Strength. A lot of pipe tested under this 
system may pass the Three-Edge-Bearing Test in only three ways. 
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a. The one unit tested representing the lot may meet both the 
0.01 Inch Crack Strength and 115% of the 0.01 Inch Crack 
Strength on the first attempt or... 

b. The one unit tested may meet the 0.01 Inch Crack Strength, 
fail to meet 115% of the 0.01 Inch Crack Strength, but meet 
the Ultimate Strength or... 

c. The first unit tested may fail to meet the 0.01 Inch Crack 
Strength. In this case two additional units are tested for 
both the 0.01 Inch Crack Strength and the Ultimate Strength. 
For the lot to pass the Three-Edge~Bearing Test, each of the 
additional units tested must meet both of these Strength 
Tests. 


The Inspector should record the results of this testing in a 
manner similar to that below which documents the significant 
observations made during the test. 


e.g. For 12" Class IV pipe that met both the 0.01 Inch 
Crack Strength and 115% of this value, the results 
should be recorded as follows: 


No 0.01 Inch Crack at 2000 lbs./1f. 
No 0.01 Inch Crack at 2300 l1bs./1f. 
Unit passes test. Lot passes test. 


e.g. For 12" Class IV pipe that meets the 0.01 Inch 
Crack Strength, develops a 0.01 Inch Crack before 
115% of this value, but meets the Ultimate Strength 
requirements, the results should be recorded as follows: 


No. 0.01 Inch Crack at 2000 lbs./1f. 
0.0L Inch, Crack at, 2150 lbs,/1f. 
Pipe destroyed at 3200 ibs./I1f. 
Unit passes test. Lot passes test. 


e.g. For 12" Class IV pipe whose first unit fails to meet 
the 0.01 Inch Crack Strength, but whose two additional 
units when tested for both the 0.01 Inch Crack Strength 
and Ultimate Strength, both meet specification 
requirements, the results should be recorded as follows: 


Unit #1 

0.01 Inch Crack at 1600 lbs./I1f. 

Unit fails test. Selected two additional units from 
lot. 


Unit #2 

No 0.01 Inch Crack at 2000 lbs./1f. 
Pipe destroyed at 3150 lbs./I1f. 
Unit passes test. 
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Unit #3 

No. 0.01 Inch Crack at 2000 l1bs./1f. 
Pipe destroyed at 3300 lbs./I1f. 

Unit passes test. 


Lot passes test. 
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APPENDIX NO. 7 


Flow Chart For Three~Edge-Bearing Test 





Manufacturer Loads 
Unit at Uniform Rate 


As 0.01" Crack Load is Crack 0.01" or Test 2 More Units. 

Approached, Look For Greater Betore Each Unit is Tested For 

Crack 0.01" Or Wider 0.01" Crack Load Both 0.01" Crack Strength 
Reached. and Ultimate Strength. 

For Lot To Pass, Each Unit 

Must Pass Both Tests. 


No Crack 0.01" 
Or Greater 


Proceed to 115% Crack..0, OLS.0r Proceed To Unit Destroyed Lot Passes 

g£70201L" Crack Greater Before Ultimate At Or Beyond Three-Edge- 

Load. 1 oy Sao OE Strength Ultimate Strength Bearing Test 
Crack Load ag 


Unit Destroyed 
Before Ultimate 
Strength 


No Crack 0.01" 
Or Greater At 
L152 Of OTO1 
Crack Load 





Test 2 More Units 
Each Unit is Tested 
For Both 0.01" Crack 
Strength And Ultimate 
Strength. For Lot To 
Pass, Each Unit Must 
Pass Each Load. 






Lot Passes 
Three-Edge- 
Bearing Test. 
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Appendix No. 8 


TEST METHOD 


Infiltration Rate Test for Porous Concrete Pipe Items. 


SCOPE 


This method covers the procedure to be used in determining the Infiltration 
Rate for Porous and Extra-Strength Porous Concrete Pipe Underdrain. It is 
adapted from the method described in AASHTO M176. 


APPARATUS 


ii. 


A container of known volume and sufficient size suitable for 
collecting a known volume of water to assist in determining the rate 
of flow of the water source to be used in the test. 


2. A soft, non-permeable rubber mat and a clamp suitable to anchor the 
test specimen to the mat during the test. 

3. A water source capable of supplying a stream of water at a uniform, 
stable rate of flow. 

PROCEDURE 

1. The pipe section to be tested shall be placed spigot end down on a 
soft, non-permeable rubber mat and clamped down if necessary to 
prevent the escape of water from the spigot end of the pipe. 

2. The Manufacturer as witnessed by the Inspector shall determine the 
RATE OF FLOW of water in gallons per minute to be introduced into the 
unit under test by filling the container of known volume with water 
from the source and determining how long it takes to fill the 
container. The Rate of Flow is obtained by dividing the volume of 
the container by the time in minutes it takes to fill it. 

Note: This rate of flow must be at least equal to the required 
minimum infiltration for 1.0 ft. of pipe as detailed in Appendix 5. 
3. A stream of water shall be introduced into the unit under test and 


the distance above the bottom of the porous section at which the 
water level becomes constant shall be determined. 
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CALCULATIONS 


The rete of infiltration is calculated as follows: 


GPM = g/h 
Where: 
GPM = infiltration rate in gallons per minute per foot of pipe 
g = gallons per minute of flow introduced into the test pipe and 


height in feet from the bottom of the porous section of the 
pipe at which the level of water becomes constant 


i 


e.g. Assume that the pipe under test is Item 706-06, Extra Strength 
Porous Concrete Pipe Underdrain, 10" diameter. 


If as a result of the test, the height above the porous section at which the 
water level becomes constant (h) is 18 inches (1.5 ft) and the Rate of Flow 
(g) is 18.0 gal/min, the calculation is as follows: 


Infiltration Rate = g/h = 18.0 gal/min 
SAS i ah 


Infiltration Rate = 12.0 GPM/ft 


Since the Minimum Infiltration Rate required as detailed in Appendix No. 5 
for Item 706-06, Extra Strength Porous Concrete Pipe Underdrain 10" diameter, 
is 10 GPM and the Infiltration Rate of the specimen is 12.0 gal/min-ft, the 
sample is considered to have met the Infiltration Rate portion of the 
specification. 


e.g. Assume that the sample under test is Item 706-06, Extra-Strength 
Porous Concrete Pipe Underdrain, 18" diameter. 


If as a result of the test, the height above the porous section at which the 
water level becomes constant (h) is 24" (2.0 ft.) and the Rate of Flow (g) is 
determined to be 32.0 gal/min, the calculation is as follows: 


Infiltration rate = g/h = 32.0 gal/min 
20 ft. 


Infiltration rate 16.0 GPM 

Since the Minimum Infiltration Rate required by as detailed in Appendix No. 5 
for Item 706-06, Extra Strength Porous Concrete Pipe Underdrain 18" diameter, 
is 18.0 GPM and the results of the testing on the sample indicate an 
Infiltration Rate of 16.0 GPM, the specimen does not meet the specification 
requirement for Infiltration Rate. 
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Appendix 9 


Criteria for Field Inspection of Pipe 


1. Pipe Ends 


Ae 









Occasional spalls or chips on the spigots, bell, tongue or groove no 
greater than 1 inch in the longitudinal direction or 3 inches 
circumferentially shall not be cause for rejection. 


These spalls need not be repaired unless required for proper jointing 
or if reinforcing steel is exposed in the joint. 


No repair required 


<=1.00" Accept 


Bevog site!) o .2hog the Solupa lakes 


<-ID 


oy ee 


—| K-31." Reject 


ry 
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(B) When fin type gasket is used for jointing, no spalls on the tongue 
will be permitted. 


Pipes with bells, spigots, tongue or groove having spalls or chips 
greater than 1 inch in the longitudinal direction or three inches 
circumferentially shall be rejected. 


Fin type gasket — = 





Spalls not permitted 
and no repairs allowed 


9g 
wt 


"Oo" Ring Groove 







Spall extending into 


"Oo" Ring Groove ne 


Spalls not permitted 
and no repairs allowed 


& 
by 


(C) On pipe sections that have been rejected for any of the reasons 
listed under description of damage, the bells, spigots, tongues and 
grooves on pipes 24" in diameter and greater may be repaired at 
either the project or plant site when the total length of spalls on 
the pipe end is not more than 20% of the total circumference except 
that no one spall can be greater than 12 inches in length. If spall 
is repairable, it is repairable even if reinforcing steel is exposed. 


>|" Allowable Repairs 


> ea 


No "L" can exceed i 
L +L, +L cannot Q 
exceed 30% of the WN 
circumference. 
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2. (A) Fractures or cracks exceeding 0.01 inch passing through the wall ul 
shall be cause for rejection except that a single end crack that does 
uot exceed the depth of the joint will be permissible. 


Pipe sections rejected for cracks shall not be repaired. 











Ww 

Reject > 0.01" Reject 

>o0.0! > 
No Repairs 
Fopenty stowed 

7 —_ Ww 

Reject =< 0.01" Accept 

= 0.01 





Section AA 


Cannot exceed 
depth of joint. 


eae 





Section BB 
Single end crack not exceeding CG 
the depth of joint, allowed. S 
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2. (B) Pipe sections having circumferential cracks less than 0.01 inches in 
width at either end of the pipe section shall be tested on the barrel 
with a hammer for a "ringing" sound. The ringing sound shall be 
compared with the sound from an obviously acceptable pipe section. 
Any section not producing a ringing sound shall be rejected. 


63 5 


7 Section CC 
Cracks <= 0.0! 


Sound with hammer - if sound ok - Accept, if not — Reject 


3. Spalls (except for damaged pipe ends) 
Any spall showing reinforcing steel of the cage shall be rejected and 
shall not be repaired except that spalls at lifting holes showing 


reinforcing steel may be repaired. 


Minor spalls at the lifting holes may be repaired at the same time the 
lifting hole is plugged. 


i : | Os 
Section DD 


Accept 
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Manufacturing Defects 


Any defect such as honeycombing or concrete mixture problems that cause 
the reinforcing steel of the cage to be exposed shall be cause for 
rejection of pipe sections. 


Any pipe sections having honeycombing that show the reinforcing steel of 
the cages shall not be repaired. Minor defects showing steel such as 
holes caused by sand pockets may be repaired. 


Reinforcing Steel Cover 

The presence of the reinforcing steel pattern showing through the 
concrete of the pipe barrel is not cause for rejection... If the EIC is 
concerned about the proper cover, he should advise the Regional Materials 


Engineer for further investigation. 


Pipe sections rejected for improper cover shall not be repaired. 


NOTES: 


L. 


When pipe sections are rejected, the Inspector shall document in his 
records the following information concerning the sections: Manufacturer, 
date of manufacture, lot number, size,, quantity and reason for rejection 
(i.e., 4 pieces due to broken bells, 2 pieces due to cracks, etc.) 


Repairs to pipe sections: shall be checked to see that they are sound, 
properly finished and cured. A moderate blow with a 16 ounce hammer is 
deemed a proper soundness test. Any repair withstanding this test shall 
be considered acceptable. 
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Appendix No. 10 
TEST METHOD 


Determination of the area of reinforcement in reinforced concrete pipe. 


SCOPE 





This method details the procedure used by Plant Inspectors to verify the 
minimum reinforcement (square inches of steel per linear foot of pipe barrel) 
conforms to the requirements of the Department approved drawings. The 
verification may include the evaluation of reinforcement prior to the 
manufacture of pipe or the evaluation of the nominal reinforcement sizes 
detailed on the Manufacturer's Certification to verify they meet the 
requirements. 


APPARATUS 


1. A micrometer capable of measuring the diameter of the steel wire in 
welded wire fabric to the nearest one-thousandth of an inch. 


2. <A ruler, capable of measuring to the nearest 1/16 inch, to be used to 
measure the spacing between the wires of the welded wire fabric. 


3. A wire size comparison chart similar to that included in this method 
on page 71 to be used to determine the area of reinforcement supplied 
by a wire of a given diameter. 


4. Copies of the Department approved working drawings for the pipe to be 
manufactured. These drawings will be used to identify the area of 
reinforcement per linear foot specified to be present in the pipe. 


PROCEDURE 


1. When the Plant Inspector verifies the minimum reinforcement prior to 
the placing of the welded wire fabric in the forms, he must determine 
the diameter of, and spacing between, the circumferential and 
longitudinal wires in the cage. The circumferential wire of the cage 
is that wire which will run around the circumference of the finished 
pipe unit. The longitudinal wire of the cage is that wire which will 
run the length of the pipe from the bell to the spigot in the 
longitudinal direction. 


A. Using the tape measure or ruler, measure the center-to-center 
distance between a reasonable number of circumferential and 
longitudinal wires in a reasonable number of cages. 


B. Using the micrometer, measure the diameter, to the nearest 
one-thousandth of an inch, of a reasonable number of 
circumferential and longitudinal wires in a reasonable number of 
randomly selected cages. 


C. Take the diameters of the circumferential and longitudinal wires 
which were determined above and find the corresponding nominal 
wire diameter and W size number of each. This shall include the 
use of the diameter tolerances listed in the column "Permissible 


Variation in Diameter", 
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Note: Am example of a measured diameter is 0.193". Using the wire 
comparison chart with the tolerance range, a W2.9 has a diameter of 
0.192" with a tolerance of +0.003" and a W3 has a diameter of 0.195" 
with a tolerance of + 0.003". The measured diameter of 0.193" would 
therefore conform to the Manufacturer's certified diameter of either 
a W2.9 or W3. All further calculations to determine minimum area of 
reinforcement will be based upon the nominal diameter i.e. 0.192" for 
wire certification as W2.9 or 0.195" for wire certified as W3. 


Compare the spacing and W size number of the circumferential and 
longitudinal wires to those indicated on the Manufacturer's 
Certification. 

Note: An example of a certified cage would be 2x6 W3 x W3.5 

where the circumferential wire, listed first, is W3 (0.195" in 
diameter) with 2" spacing and the longitudinal wire, listed second, 
is W3.5 (0.211" in diameter) with 6" spacing. 


A. If the reinforcement is determined not to conform to that 
certified by the Manufacturer, the Plant Inspector shall notify 
the Manufacturer, who shall discontinue production of pipe with 
the use of that cage, until appropriate corrections are made. If 
it is determined that pipe was manufactured with reinforcement of 
an area per linear foot of pipe barrel less than detailed on the 
Department approved drawings, that pipe shall not be considered 
for acceptance. 


B. If the reinforcement is determined to agree with the size 
identified by the Manufacturer, the Plant Inspector will continue 
with the evaluation of the reinforcement as detailed below. 


Note: The remainder of the method requires that only the 
circumferential wire be evaluated. The purpose of the longitudinal 
wire is to hold the circumferential wire in the proper position 
during the manufacture of pipe. The minimum area of reinforcement as 
specified is therefore determined on the circumferential wire only. 


Using the chart on page 71, find the area of the circumferential wire 
detailed on the Manufacturer's Certification. 


Using the formula below, substitute the appropriate values in the 
correct parts of the formula and obtain the area of reinforcement 


supplied by this welded wire fabric in square inches per linear foot. 


AREA OF = 12.0 x AREA OF WIRE 
REINFORCEMENT CIRCUMFERENTIAL SPACING 


Compare the value you arrived at with that indicated on the approved 
working drawing and determine whether or not the welded wire fabric 
utilized meets the specifications indicated on the drawing. 
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EXAMPLE ONE 


The Manufacturer's Certification details the reinforcement of the 
pipe as follows: 


Reinforcement 2 x 6 W3 x W3.5 Manufactured by Ace Wire Corp., 
Pittsburgh, PA 


Step 1 
a. Circumferential spacing = 2" 
b. Circumferential wire size = W3 

Step 2 
Using the wire size comparison chart, W3 size wire has an area of 
0.03 sq. inches. 


Step 3 


AREA OF REINFORCEMENT 12.0 x AREA OF WIRE 


CIRCUMFERENTIAL SPACING 


ee % = 12.0 x 0.03 
2.0 
Aone) " = 6.0 x 0.03 


0.18 square inches/linear foot 


Step 4 
Let's assume this steel is being put in 30" diameter Class III, 
reinforced concrete pipe and the approved working drawing 
specifies a minimum area of reinforcement of 0.18 square inches 
per linear foot. Since this welded wire fabric supplies 0.18 
square inches per linear foot, it meets the specification and is 
acceptable, 


EXAMPLE TWO 


Let's suppose that the same welded wire fabric supplying 0.18 square 
inches/linear foot is used in 42" diameter, Class III pipe. All the 
measurements and calculations would be the same. However, Step 4 
would be different since this larger pipe requires more steel per 
linear foot. 


Step 4 
Let's assume the approved working drawing for 42", Class III 
reinforced concrete pipe specifies 0.21 square inches/linear foot 
of steel reinforcement. Since this cage of welded wire fabric 
supplies only 0.18 square inches/linear foot, it is unacceptable 
for use in 42", Class III pipe. 
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EXAMPLE THREE 


Seme sizes of pipe contain two cages of welded wire fabric 
reinforcement, an inner cage and an outer cage. Assume the 
Manufacturer's Certification contains the following data: 


Inner Cage 2x6 W7 x W7.5 Manufactured by Acme Steel & Wire 
| Marion, Ohio 
Outer Cage 3x9 W8 x W8.5 Manufactured by Acme Steel & Wire 
Marion, Ohio 
Circumferential Circumferential 
Spacing Wire Size 
Inner Cage ae W7 
Outer Cage a ws 


The evaluation then continues as follows, 


INNER CAGE 

AREA OF REINFORCEMENT = 12.0 X 0.07 = 0.42 sq. in./l1f 
2.0 

OUTER CAGE 

AREA OF REINFORCEMENT = 12.0 X 0.08 = 0.32 sq. in./lf 
3.0 


Let's assume these cages are intended for use in 66" diameter, Class 
III reinforced concrete pipe. The approved working drawing calls for 
an Inner cage supplying 0.41 sq. in/lf of reinforcement while the 
Outer cage calls for 0.31 sq. in/lf of reinforcement. Since the 
cages evaluated above supply 0.42 and 0.32 sq. in/lf respectively, 
they are acceptable for use in this pipe. 


70 


Materials Method N.Y. 1 


Appendix No. 11 
WIRE SIZE COMPARISON 


Permissible American 

Variation Steel & 

Nominal In Diameter Wire 

W & D Size Number Area Diameter Plus and Gage 
Smooth Deformed (sq.in.) Cin.) Minus (in.) Number 


W31 D31 0.310 0.628 0.008 
w30 D30 . 300 pi 
w28 D28 . 280 

W26 D26 . 260 

W24 D24 . 240 

W22 D22 ~220 
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Appendix No. 12 


Examples of Form BR240 Sample and Acce tance Transmittal 





The Form BR240 will be utilized to document the acceptability of reinforced 
concrete pipe lots submitted for acceptance consideration and whose testing 
was witnessed by a Department representative. The Plant Inspector will 
complete this form along with a record of the results of the 
Three-Edge-Bearing Test for each lot of pipe submitted for acceptance 
consideration. Both records should be completed as indicated below and 
distributed as detailed in the body of the Materials Method. Example 1 
illustrates a lot passing the test and Example 2, one failing the 
Three-Edge-Bearing Test. 
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Example 1. Acceptance of Pipe 


Three—Edge-Bearing Test Results 


A. Date of Test 2/14/86 
B. Type of Pipe Reinforced Concrete 
C. Diameter, Class SEO URSIN. 


Unit #1 Unit #2 Unit #3 
Required Results Results Results 
0.01" Crack Load 4000 lbs/1f 4350 1bs/1f~ 
115% 0.01" Crack Load 4600 1bs/1f 
Ultimate Strength 6000 lbs/1f 6200 1bs/1f 
Did the lot pass the Three-Edge-Bearing Test? No 


Comments 0.01 crack first seen at 4350 lbs/1f. 
Pipe destroyed at 6200 lbs/1f. 








John Q. Inspector 


Inspector 
88-2402 (11/74) SAMPLE AND ACCEPTANCE TRANSMITTAL Sp a Oe acaba thee eats: 
NYSDoT MATERIALS BUREAU 7ZAS6 SéEIOK 009 


| 
P | 
TO: Ke CQ1on /0 
‘Material Represented by the Sample Described Below Was CCE | 
® 
ON 4/2) 76 For 03. Lory ré . | 
4 ° ! 
‘ae ~2¥" J | 
(Action Official Only When Validated Below By The Materials Bureau) | 

UPPER PORTION FOR MATERIALS BUREAU ONLY — INSPECTOR TO COMPLETE ALL APPLICABLE BOXES BELOW 


) 16. ADDITIONAL INFO. (SEE INSTRUCTIONS ON REAR) 1, MATERIAL 2 ITEM NO 3 DATE SAMPLED 4 CONTRACT NO. 


Wor king Prausing 20 CL er 603.61 |\73/ x 
5. SN AND LOCATION 6. QUANTITY IN LOT 7. LOT NO 
eRe revista 2 eg 


8 MANUFACTURER ND LOCATION (IF DIFFERENT THAN ABO@E) 9 BATCH NO 10 DATE OF MFGR. 
=e 4 
20-25/%6 


11 SAMPLED AT I Nd oo = 13. SAMPLED FROM 
bv} BPR SAMPLE 


, & 4, i Z (4 
Acca SAMPLE ech APPROVED LIST MAT 5 é 


AMPLE BY (INCL. DIST NO OR AGENCY) 
[] INFO, SAMPLE 


bh4n W. Inssec Je 


15. CONTRACTOR AND PROJECT LOCATION MATERIALS BUREAU sacheastaatiy 4 
eg /an 76 





















| CERTIFIEO MAT 


E ' Aging feng th 


t 
HP RETAIN PINK COPY FOR YOUR RECORDS 

i FORWARD ALL OTHERS TO MATERIALS BUREAU 
| 
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Example 2. Rejection of Pipe 


Three~Edge-Bearing Test Results 


A. Date of Test 2/14/86 
B. Type of Pipe Reinforced Concrete Pipe 
C. Diameter, Class 24 Cl. IV. 
Unit #1 Unit #2 Unit #3 | 

Required Results Results Results | 
0.01" Crack Load 4000 lbs/1f 3850 lbs/1f 4200 lbs/1f 4250 1bs/1f 
115Z 0.01" Crack Load 4600 1bs/1f > - 
Ultimate Strength 6000 1bs/1f 6200 1lbs/1f 5800 1bs/1f 
Did the lot pass the Three-Edge-Bearing Test? Yes 


Comments First unit failed - 0.01" crack strength less than 


specified. Unit #2 passes test. Unit #3 - 0.01" crack strength o.k. 
Ultimate Strength less than specified. 


John Q. Inspector 


Inspector 





DATE REC D TEST NO 





| BR-240a (11/74) SAMPLE AND ACCEPTANCE TRANSMITTAL 
NYSDoT MATERIALS BUREAU 





y he NQ. “7 


e45 


, 
| To: Keg ton /b ; | 
‘Material Represented by the Sample Described Below 3 ae 
on Wee tor IF; 0 Cinforted Co . | 


Yy)+ Poe e , . 
od I~ Via Ef 4 ° hm, O ff 4, Dc - VAG 
(Action Official Only When Validated Below By The Materials Bure Au) 
UPPER PORTION FOR MATERIALS BUREAU ONLY — INSPECTOR TO COMPLETE ALL APPLICABLE BOXES BELOW 


16. ADDITIONAL INFO. (SEE INSTRUCTIONS ON REAR) I. MATERIAL bs ici Pach 2 CAE SameeDl &. COMTRALT weer 


Drewing 24" LW RCP | 603.61 


Wor & 5 SUPPLIER AND LOCATION 3 etn | 
rere fossa Z |Atund Fine Co, /7 | VY 200 on Te Lhoolt 86-5 





























8. MANUFACTURER AAD LOCATION (if DIFFERENT THAN ABOV 9 BATCH NO 10 DATE OF MFGR. 


on a ry ey 










12, TYPE 13. SAMPLED FROM 


°G A SecA 


PLANT OM tuts MP [] PPROVED LIST MAT 
partis ~ al ae 14 SaPPLED By INCL. DIST NO OR AGENCY) | 


[] .08 [] eo samece [] CERTIFIED MAT. Q 
(4) : AS acelor 


15: CONTRACTOR AND PROJECT LOCATION MATERIALS BUREAU VALIDATION / 
(16970 0 


11. SAMPLED AT 





3 BPR SAMPLE 






MICK 











¥ /a i feng Th 


RETAIN PINK COPY FOR YOUR RECORDS 
FORWARD ALL OTHERS TO MATERIALS BUREAU 
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Appendix No. 13 





Example of Properly Completed BR97, 
Shipment Certification 


Below is a copy of a properly completed BR97, Shipment Certification. 





ere ckES) SHIPMENT CERTIFICATION 


| TO; Plant Location: met //iein Viens B 
| New YORK STATE DEPARTMENT OF TRANSPORTATION Date of Shipment: Ms ae i 268 
| REGION NO. zz (Leave blank) Date Executed: Wie gore fie) 9 Fb 


\ | This is to certify that on this date the following NYSDOT 
} accepted material was shipped to the following NYSDOT project. 


i 
| Contractor: 4 CL Ce d Dept. Contract No. VS 0b/2 


Geographic Destination: La VA W, County: 


Vehicle Type & No. ie 
v 
| ia Canc Boh ur | ZZ | 80-1 eos hil 86 AE Y ay Daz 


















) Manufactured by: (if different than supplier) 


Supplier’s Name: ee 5 gs La. 
: Signed: : pal 


SHIPMENT VALIDATION 
















i 

! (for use by NYSDOT when required) DIST: WHITE — WITH SHIPMENT 

| i i i YELLOW — MATERIALS BUR. 
Data relative S this shipment has been ae Le eee Ty 
)| verified by this office. GOLD  — SHIPPER RETAINS 
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Appendix No. 14 


Example of Properly Complieted’ BR240 
For Reinforced Concrete: Pipe: End Sections 


SERIAL NO DATE REC D TEST NO 
aoe i i 


»  BR24Oa (11/74) SAMPLE AND) ACCEPTANCE TRANSMITTAL : 
NYSDoT MATERIALS, BUREAU i gimme 7 VY 


TO: 
‘Material Represented by the Sample Described: Below Was 








ee ee a 


(Action Official Only When Validated Below By The Materials Bureau) | 
UPPER PORTION FOR MATERIALS BUREAU ONLY — INSPECTOR TO COMPLETE ALL APPLICABLE BOXES BELOW 


—_—_—_——RVr———————e———__730 
| A, 4 4 SL ° P 

End fecieatt KOf Enid Seclyns |663.73 \Wv/26 ne 

' 70 a” CC/s 5. SUPPLIER AND LOCATION 6. QUANTITY iN LOT 7, LOT NG 
van Lat romd Lowe Ca Mii VY \f0 End SecTouc | ¥6- 5 

8: MANUFACTURER AND LOCATION (iF DIFFERENT THAN ABOVE) 9, BATCH NO “10. DATE OF MFGR. 

” Lameler—% —- 36 
“3 same (Or = i J 0-26/ 86 


i 11, SAMPLED AT 12. TYPE 13, SAMPLED FROM. 
_ J BPR SAMPLE 
20" lt eureJer ¥ 

























MILL j ‘ at 5 4 
re ie e 5." ec eGledg OC f 
[A evant CONTROL SAMPLE APPROVED LIST MAT 14 Sy APLEDABY (INCL. DIST NO OR AGENCY) . 
20” prameler — 2 [a 0 riawaks Git: : 
Jo INFO. SAMPLE CERTIFI fof A » pt 
COFiM Ch. oo FF ode | br . 





J 
15, CONTRACTOR: AND PROJECT LOCATION [MATERIALS BUREAU aes 9 , wn fo 


RETAIN PINK COPY FOR YOUR RECOROS 
FORWARD: ALL OTHERS TO MATERIALS BUREAU 
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Appendix Noaet5 

ENSsnSGLLONS 

+. Determine number of digits to be used that correspond with number of units to be s2mpled, 
(e.g. 500 units - use last three digits of each number !n the table - 9685) 

2. Starting anywhere itn the table, select the units =o Se sampled by reading the numbers 
consectively that do not exceed total number of units in the lot. 
(EXAMPLE - 500 units to be sampled with 5 samples needed. >resuze you start on line 27, column 3 
(#655). Since 685 is larger than the number of units in lot, go down col. 3 selecting numbers 
6+, 32, 48 and 110. When counting units in lot, those units corresponding to these numbers 

9 cy 3 g ry 


would be sampled.) 


RANDOM NUMBER TASLE 


re 2, a L, ep ay Bes 9. 10. | 
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$543 6799-7454 = 9052 = 66891945) = 2574 9386 = 0304 545 
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SO me ee heen e Ol 520. GEO>, 74279) 93372. 1952 - 3028 


Prom D..B. Owen's: Handoook of Statistical T-=bles, 1962, Addison-Wesley, 


Reading, Mass., courtesy of the U. S. Atomic Energy Commission. a 
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